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Addition and Subtraction of Rational Expressions-Like denominators
I. Model Problems

In these examples we will add, subtract, and find the restrictions for rational expressions.
Example 1: Simplify and find the restrictions of % + E.

Find the restrictions. x+4 =0
—4 —4
x =—4
x#+= —4
Add the numerators. x+2+x—3_x+2—|—x—3
x+4 x+4 x+ 4
Simplify. 2x—1
x+4

Z2x—1
Answer: —x = —4
x+4

Example 2: Simplify and find the restrictions of ;:;z_g - xzz:z;z_ -
Factor the denominators. 3x+2 B 2x — 2
(x+4)(x—2) (x+4)(x—2)
Find the restrictions. x+4 =0
-4 —4
x =—4
x—2 =10
+2 42
x =2
x = —4.2
Distribute the negative. (Change addition to 3x +2 —2x+ 2
i +
add the opposite.) (x+4)(x—2) (x+4)(x—2)
Add the numerators. 3x+2+—-2x+ 2
(x+4)(x—2)
Simplify. x+4
(x+4)(x—2)
Cancel common factors. (s+4)
(24+4)(x— 2)

Answer: ix = —4,2
x—2
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I1. Practice Problems

Simplify and find the restrictions.

5 n 2 4 n 5 3 —12x 1l4x
1. —+— 2. — T T . —
3x 3x 3zb 3ab Sy Sy
16ab? 7a 5 3a’b —2a’b —a’b 6 3}‘2 5}‘2
gyx gxy T oac? ac3 ac? T x+2 x+2
S A A o % 3x% 12
S y-3  y-3  y-3 " 2x-5  2x-5 = —542x
Exyz 3:::}?2 xyz 0 3xy5 E:XI}?E 14:::}?5
4a+12 4a+12 4a+12 " 15x—20 15x—20 15x—20
Sx 6x 4x+5 —2x+8
1= > 12. = =
x=+4x+3 x=+4x+3 x=—3x—28 xc—3x-—28
x ¥ 2x+5 x—8
B8 5 27 2_.2 14.— -
xre=y xre=y xc—x—6 x“—x—6
. 3v+2 4y—8 5 3x+5 2x+8
"ayi+1iy+e  ayi+iiy+e "4x?+6x+9 4xZ+e6x+9
2_ 2_ 2_
3x°-—7 2x+5 dx®—2x+2 4x“—5x+3
17. = > 18. —— — — 5
6xc+27x+12 6x-+27x+12 6xc+7x—3 6x°+7x—3
—7x+5  3x+2 12x—4 3x?+7x+1  2x%+10x+11
"ax?—ax+1  4x®-4x+1  4x®—4x+1 7 x21gx48 22 +6x+8
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I11. Challenge Problems

1.

Find the student’s error.

5x+3 2x+5 7
X #F —=

3x+7 3x+7 3
5x+3 —2x+5
3x+7  3x+7
3x+ 8 7

—’x i__
3x+7 3

2. Find the student’s error.

9x+4 e6x+7 x-—3

w13 #xi13 4xi3
9x+4 —6x—7 x-—3
4x-|-3+ 4x-|-3+4x-|-3
4x— 6
4+ 3
—6
3
—2,x #——

3

X FE—=
4
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IV. Answer Key

10.

11

12.

13.

14.

15.

16.

17

18.

19.

20.

" xtiax+3”

" exi+27x 412’

7
Erxiﬂ

i;a#ﬂb#ﬂ
ab

2x
5

LIED
-

16ab®—Ta
——,x#F=0y#0
Bxy

0,c+10
B}'z
x=+z’
-
—_— .y #3
¥-377

x +=-—2

3t +0x+12 5
—’x # _ =
2x—5 2
2::'_';z

et+3d ’

a=—3

xy°
x=—4’

11x

x+=4

x # _3;_1

2x+13

r
x*—3x—-128

x # _'?" _4
1

—, X EFV,XE Y

=ty - -

1

x+Z

= =2

Tx—6 3
- - Vv _2 N —
23 411y 6" * |
x—3
—,x F —3
2xi4ex+g’

]
Jx"+2x—-2 1
-
-

=

+
|

L
I

3
"x+3’x + T3

1

r
2x-1

1
X #F -

x—5
m,x +=—4, -2

Challenge Problems

1. Did not distribute negative to all
terms of numerator of 2" rational
expression.

2. Cannot cancel like addends; only
factors may cancel.
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